Design, characterization and preliminary biological evaluation of new lignin-PLA biocomposites.
The study focuses on the obtainment of new poly (lactic acid)-lignin biocomposites. The effect of lignin loading on the morphology and mechanical properties, as well as the water uptake behaviour of the obtained biocomposites, was investigated in order to elucidate the influence of lignin incorporation into a poly (lactic acid) matrix. The addition of 7% lignin improved the Young modulus and led to a decrease in the tensile strength in comparison with the corresponding values of the poly (lactic acid) matrix, while the water sorption capacity slowly decreased. A subsequent increment in lignin loading from 7 to 15wt% resulted in an increase in tensile strength, as well as in a decline in the water sorption capacity. These results show the importance of the lignin content in controlling the properties of such composites. Furthermore, the behaviour of the PLA-lignin biocomposites in SBF was another concern for evaluation of mechanical performance and biological activity. The mechanical performance declined after immersion in simulated body fluid, but the properties of the biomaterials remained sufficiently high for the perspective of their use in medical applications. In-vitro biocompatibility studies evidenced that the addition of lignin to a poly (lactic acid) matrix can allow tailoring the final properties of the composites without inducing any significant change in cell metabolic activity (compared to poly (lactic acid) itself).